iTO
DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adn

Course Name

Tenso6r Analizi

Tensor Analysis

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Ders (Theoretical) Uygulama Laboratuar
(Code) (Semester) (Local Kredisi (Tutorial) (Laboratory)
Credits) (ECTS
Credits)
MAT 497 7,8 3 6 3 - -
MAT 497E
Boliim / Program Matematik Boélimud/ Matematik Muhendisligi
(Department/Program) Department of Mathematics/ Mathematics Engineering
Dersin Tiirii Segmeli(Elective) Dersin Dili Tiirkge/ingilizoe
(Course Type) (Course Language) (Turkish/English)
Dersin Onkosullar None (Yok)
(Course Prerequisites)
Dersin mesleki bilegene Temel Temel Miihendislik Insan ve Toplum Bilim
katkisi, % Bilim Miihendislik Tasarim (General Education)
(Course Category (Basic (Engineering Science) (Engineering Design)
by Content, %) Sciences)
100 - - -

Dersin Icerigi
(Course Description)

Koordinat doniisiimleri, skaler invaryantlar, kontravaryant ve kovaryant vektor alanlari. Kovaryant ve
kontravaryant tensor alanlari, simetrik ve antisimetrik tensor alanlari, tensorler {izerine cebirsel
islemler. Daraltma, boliim kurali. Metrik tensor, karsit tensor, Christoffel sembolleri, kovaryant tiirev,
gradient, diverjans, rotasyonel. Bazi fiziksel uygulamalar.

Transformation of coordinates, scalar invariants, covariant and contravariant vector fields. Covariant
and contravariant tensor fields, symmetric and antisymmetric tensor fields, algebraic operations on
tensors. Contraction, quotient rule, metric tensor, reciprocal tensor, Christoffel symbols, covariant
derivative, gradient, divergence and rotational. Some applications to physics.

Dersin Amaci
(Course Obijectives)

1. Tensor analizi yontemlerini kullanarak uzaylarin genel yapisini incelemek,
2. Matematik, mekanik, fizik ve mithendislik gibi genis uygulama alanlarina sahip olan tensor
analizi yontemlerini 6gretmek

1. To examine the general structure of spaces by using techniques of the tensor analysis,
2. To teach the techniques of the tensor calculus which have wide applications for the study of
mathematics, mechanics, physics and engineering

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi tamamlayan &grenci
1. Tensorler tizerinde cebirsel islem yapabilme,
Il. Tensorel biiyiikliikler ile uzaylarin genel yapilarini inceleyebilme,
Il. Tensorlerle hesap yapma tekniklerini fizik problemlerine uygulayabilme,
IV. Tensorlerle hesap yapma tekniklerini mithendislik problemlerine uygulayabilme
becerilerini kazanir.

Students completing this course will be able to :
I. Perform algebraic calculations with tensors,
Il. Examine the general mathematical structure of spaces by using tensorial quantities,
I11. Have abilitiy of expressing physical problems in terms of tensorial quantities,
IV. Have Abilitiy of expressing engineering problems in terms of tensorial quantities.




Ders Kitabi C.E.Weatherburn, Riemannian Geometry and the Tensor Calculus, Cambridge Univ. Press,
(Textbook) 1966
Diger Kaynaklar

(Other References)

1. S. Sokolnikoff, Tensor Analysis. Theory and Applications. New York, Wiley, 1951

J.A.Schouten, Tensor Analysis for physics 2d edn., New York: Dover Publication,1989

David C. Kay, Schaum’s Outline of Tensor Calculus

Odevler ve Projeler

(Homework & Projects

Ogrencilere dersi daha iyi anlamalar1 amaci ile 6dev verilecek ve bu 6devler 1 hafta icinde

toplanacaktir.

All homeworks are to be HANDED IN a week after they are assigned
Homeworks may be used as a source for exams.

Laboratuar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmede Katkisi, %
(Effects on Grading, %0)

Y1l ici Smavlar
(Midterm Exams)

2

50

Kisa Smavlar
(Quizzes)

Odevler
(Homeworks)

Projeler
(Projects)

Doénem Odevi
(Term Paper)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1
(Final Exam)

50




DERS PLANI

Ders
Hafta Konular Ciktisi
1 Koordinat donusiimleri I
2 Skaler invaryantlar, kontravaryant ve kovaryant vektér alanlari I
3 Kovaryant ve kontravaryant tensér alanlari -1
4 Simetrik ve antisimetrik tensor alanlari I-11
5 Arasinav | I-11
6 Tensorler (izerine cebirsel islemler I-11
7 Daraltma, bodlim kurali I-11
8 Metrik tensor, karsit tensor, Christoffel sembolleri I
9 Kovaryant tiirev, gradient, diverjans, rotasyonel I
10 Arasinav I I-11
11 Egrilik tensoéri ve 6zellikleri Il
12 Konformal dénustmler altinda Christoffel sembollerinin ve egrilik tensériintin 6zellikleri I
13 Tensor analizi yontemlerinin fizikteki uygulamalari "
14 Tensor analizi ydntemlerinin miihendislikteki uygulamalari v
COURSE PLAN
Course
Weeks Topics Outcome
S
1 Transformation of coordinates |
2 Scalar invariants, covariant and contravariant vector fields |
3 Covariant and contravariant tensor fields I-11
4 Symmetric and antisymmetric tensor fields I-11
5 Midterm Exam | I-11
6 Algebraic operations on tensors I-11
7 Contraction, quotient rule I-11
8 Metric tensor, reciprocal tensor, Christoffel symbols Il
9 Covariant derivative, gradient, divergence and rotational I
10 Midterm Exam I I-11
11 Curvature tensor and properties of curvature tensor Il
12 Properties of Christoffel symbols and curvature tensor under conformal transformations Il
13 Applications of tensor calculus techniques in physics 11
14 Applications of tensor calculus technigues in engineering \Y




Dersin Matematik Miihendisligi Programiyla iligkisi

Katki
Programin mezununa kazandiracagi bilgi ve beceriler (programa ait ¢iktilar) Seviyesi

11213

a Matematik ile ilgili kavramlari ve kavramlar arasi iligkileri anlayabilme; kuramsal ve uygulamali X
bilgilere sahip olabilme

Matematik bilgilerini diger disiplinlere uygulayabilme X

Bilim ve mihendislige ait problemleri tanimlama, modelleme ve ¢éziimleyebilme X

Cok disiplinli gruplarda calisabilme ve/veya liderlik yapabilme

o|la|o |T

Problem ¢c6zmek igin algoritma ve bilgisayar programi yazma, kullanma ve sayisal ¢ézimleri
gorsellestirebilme

Mesleki ve etik sorumluluk anlayisina sahip olabilme,

Tiirkce velveya Ingilizce etkin yazili ve s6zlii iletisim kurabilme

XX [*

Matematiksel distinme ve ispat tekniklerini 6grenme ve uygulayabilme

Hayat boyu 6grenimin 6nemini kavrama ve uygulayabilme

Matematigin glincel ve ¢cagdas konularini arastirabilme

XX [X*

Matematik ile ilgili ileri dlizeydeki bir galismayi bagimsiz olarak yuritebilme

—|xl—|-|Tk |

Alani ile ilgili konularda disuncelerini ve sorunlara iligkin ¢éziim 6nerilerini yazili ve s6zli olarak X
aktarabilme

-—

: Az Katki, 2. Kismi Katki, 3. Tam Katki

Relationship between the Course and the Mathematics Engineering Curriculum

Level of
Program Outcomes Contribution

1]2 3

a | An ability to understand the concepts of mathematics and the relationships between X
these concepts; an ability to acquire theoretical and practical knowledge

An ability to apply knowledge of mathematics to other disciplines X

An ability to identify, formulate and solve science and engineering problems X

An ability to function in and/or develop leadership in multi-disciplinary teams.

o|a|o |T

An ability to write and use algorithms and computer programs to solve problems; an
ability to visualize numerical solutions

An understanding of professional and ethical responsibility

An ability to communicate effectively in written and oral Turkish and/or English.

XXX

An ability to learn and apply mathematical thinking and proof techniques

A recognition of the need for, and an ability to engage in, life-long learning

An ability to research current and contemporary issues in mathematics

X[X[X>

An ability to conduct an independent study in advanced mathematics

— === |

An ability to effectively communicate ideas and solutions proposals related to the X
field, both orally and in writing

1: Little Contribution, 2. Partial Contribution, 3. Full Contribution

Diizenleyen (Prepared by) Tarih (Date) imza (Signature)
Department of Mathematics 2013




